BE IT KNOWN that We, Eberhard MOESS and Bernhard 
SCHWADERER, citizens of Germany, whose post office addresses and 
residencies are, respectively, Ludwig-Beck Strasse 6, 71540 Murrhardt, 
Germany; and Kelterweinberge 64, 71 554 Weissach, Germany; have invented 
certain new and useful improvements in an 



OPTOELECTRONIC RECEIVER AND METHOD OF 
MAKING AN ALIGNED OPTOELECTRONIC RECEIVER 
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Background of the Invention 
1. Field of the Invention 

The present invention relates to an aligned optoelectronic receiver and, 
more particularly, to an optoelectronic receiver comprising a device for taking in 
or collecting optical signals, an optical sensor for converting optical signals into 
electrical signals and a coupling element for aligning an input optical signal on an 
optical-signal sensitive surface of the optical sensor. It also relates to a method of 
making an aligned optoelectronic receiver so that it is accurately aligned to 
receive incoming optical signals. 

2. Prior Art 

Optoelectronic receivers of the above-described type are known. They 
have a device for taking in or collecting optical signals (in the following called a 
telescope), by means of which the optical signals from an external source are 
guided to an optical sensor for conversion of the optical signals into electrical 
signals. The optical sensor has a sensitive surface, on which the optical signals 
must fall in order to be converted into electrical signals An evaluation electronic 
circuit is associated with the optical sensor, by means of which the converted 
electrical signals are evaluated, stored, transmitted or the like. 

In order to align the optic axis of the device for taking in optical signals on 




optical sensor. An adjustment of the entire optoelectronic receiver is possible by 
alignment of the coupling element to a predetermined position relative to the 
optical sensor and of the device for taking in optical signals relative to the 
coupling element 

5 In the known optoelectronic receiver a plurality of adjusting devices are 

required for adjusting the individual elements, which lead to a complicated and 
thus costly structure and a very extensive work routine in order to perform the 
individual adjusting steps. 

1 0 Summary of the Invention 

It is an object of the present invention to provide an improved aligned 
optoelectronic receiver, in that the adjustments that are necessary to accurately 
align the optoelectronic receiver to receive incoming optical signals are more 

15 easily and simply performed in a more economical process for making the 
aligned optoelectronic receiver. 

It is another object of the invention to provide a method of making an 
aligned optoelectronic receiver, which is accurately aligned to receive the 
incoming optical signals. 

20 These objects and others, which will be made more apparent hereinafter, 

are attained in an optoelectronic receiver comprising a device for taking in or 
collecting optical signals, an optical sensor for converting the optical sionals into 




device for taking in or collecting the optical signals on a sensitive surface of the 
optical sensor. 

According to the invention the optoelectronic receiver includes a holder for 
the device for taking in the optical signals, a retaining device for the coupling 
5 element and a joint adjusting means for adjusting the holder for the device for 
taking in the optical signals and the retaining device for the coupling element. 

The optoelectronic receiver according to the invention has the advantage 
provides the advantage that an exact position adjustment of the individual 
elements of the optoelectronic receiver is possible in a simple manner. Because 
10 of the feature that a common adjusting means is provided for both a holder of the 
device for taking in or collecting the optical signals and a retaining device for the 
coupling element, the adjustment of the entire optoelectronic receiver is 
essentially simplified. The common adjusting means may be used in an 
especially simple way for subsequent adjustments of the coupling element 
1 5 relative to the optical axis of the optoelectronic receiver and the device for taking 
in optical signals relative to the coupling element. 

In a preferred embodiment of the invention the common adjusting means 
is an optical bench, which has a predetermined upper surface This upper 
surface is used for alignment of the coupling element and the device for 
20 collecting or taking in the optical signals. In a particularly simple manner an exact 
adjustment is possible in a particularly simple manner by a common reference 
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element and the device for receiving the optical signals. An exact alignment of 
the optical signals on the sensitive surface of the optical sensor and thus with the 
optic axis of the entire optoelectronic receiver is thus possible. 

Especially self-adjustment of the optoelectronic receiver by an external 
5 optical test signal by means of the common adjusting means is preferable. Both 
the coupling element and also the device for collecting or taking in the optical 
signals can be changed in their position relative to each other by the common 
adjusting device, so that an electrical signal is generated by the optical sensor, 
which provides a result used for the adjustment of the optoelectronic receiver 
10 with the known optical test signal. This procedure provides a highly precisely 
adjusted optoelectronic receiver. 



Brief Description of the Drawing 



1 5 The objects, features and advantages of the invention will now be 

illustrated in more detail with the aid of the following description of the preferred 
embodiments, with reference to the accompanying figures in which: 

Figure 1 is a schematic cross-sectional view through an optoelectronic 
receiver according to the invention; and 

20 Figures 2 to 4 are respective detailed views of the optoelectonic receiver 

according to the invention 




Description of the Preferred Embodiments 

Figure 1 is a longitudinal cross-sectional view through an optoelectronic 
5 receiver 10. The optoelectronic receiver 10 comprises a device 12 for taking in 
optical signals (also referred to as a telescope in the following). Optical signals 
are conducted to a sensitive surface of an optical sensor 16 by means of the 
telescope 12. The optical sensor 16 is part of a module 18, which includes 
evaluation electronics 20. The optical sensor 16 and the evaluation electronics 

10 20 are arranged in a housing 22, which at the same time acts as a retaining 
device 24 for the module 18. An optical coupling element 26 is integrated in a 
side of the housing 22 closest to the telescope 12. The position of the optical 
coupling element 26 relative to the sensor 16 is determined by the structure and 
construction of the housing 22. The optical coupling element 26 comprises an 

15 unshown detailed structure, which guides optical signals falling on it so that they 
fall on the sensitive surface 14 of the optical sensor or sensor element 16 

The housing 22 is mounted with its retaining device 24 on an adjusting 
means 28. which is formed by an optical bench 30. The optical bench 30 has a 
defined surface 32, on which the retaining device 24 sits with a guiding surface 

20 34 The optical bench 30 forms a cover or roof 36 of another housing 38, inside 
of which additional circuit components 39 of the optoelectronic receiver 10 are 




module 18 and the circuit components 39 occurs by means of an electrical 
connection indicated here, for example, by bonding wire, band or ribbon 
connector or the like. The housing 22 shown in Fig. 1 has unshown through- 
going contacts (vias) for contacting the evaluation electronics 20 The optical 
5 bench 30 has a passage 31 for receiving the module 18. 

The optoelectronic receiver 10 further comprises a holder 42 for the 
telescope 12. The holder 42 comprises a receptacle 44 for the telescope 12, 
which is converted or goes over into a receiving chamber 48 for the module 18 
by means of a step 46. The holder 42 quasi-embraces or partially surrounds the 
1 0 retaining device 24 of the module 1 8 with its feet 50. The feet 50 of the holder 42 
have guiding surfaces 52, which rest on the upper surface 32 of the optical bench 
30. 

The upper surface of the optical bench 30 and the guiding surfaces 34 of 
the retaining device 24 and the guiding surfaces 52 of the holder 42 are flat so 

15 that the module 18 and the telescope 12 are aligned relative to an optic axis 54 
of the optoelectronic receiver 10 by means of the upper surface 32 of the optical 
bench 30. The mounting angle of the module 18 and the telescope 12, which 
ideally amounts for 90° to the optic axis 54. is thus set or fixed by means of the 
optical bench 30. However this angle may be varied from 90° with upper surface 

20 32, guiding surfaces 52 and 34 oriented at the same angle. Furthermore the 
optic axis 54' of the telescope 12 may be aligned with the optic axis of the 
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and the telescope 12 This only requires a shift of the holder 42 for the telescope 
12 relative to the retaining device 24 of the module 18. 

The adjustment of the optoelectronic receiver 10 takes place according to 
the following procedure. The operation of the optoelectornic receiver is generally 
5 known so that it need not be illustrated here in detail in the description of the 
invention here. It should be clear from the figures that an optical signal 56 from 
an unshown external source is received and converted into an electrical signal. 
For that purpose the optic axis 54' of the telescope 1 2 is aligned so that the 
optical signal 56 falls on the sensitive surface 14 of the optic sensor 16. 

10 First the module 18 is set in the passage 31 of the optical bench 30, so 

that the guiding surface 34 is positioned on the upper surface 32. After 
positioning of the module 18 attachment occurs, for example by means of laser 
welding, adhesives or the like, so the warping or distortion is minimal. 
Subsequently the holder 42 is mounted with the telescope 12 on the optical 

1 5 bench 30. An exact relative displacement of the holder 42 and thus the 

telescope on the module 18 can occur because of the planar guiding surface 52 
and the planar upper surface 32, without the optic axis 54' of the telescope 
experiencing an angular shift relative to the optic axis 54 of the optoelectronic 
receiver 10 The optic axis 54' of the telescope 12 has a definite angular 

20 orientation relative to the optic axis 54, which is determined by the planar 
surfaces 32. 52 and 34. 
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through the telescope 12 to the coupling element 26. The positioning of the 
telescope 12 can occur by sliding the holder 42 relative to the optical bench 30 
and thus the retaining device 24 until an expected electrical signal is produced in 
response to the test optical signal by means of the evaluation electronics 20 and 
5 39. When this is the situation, the telescope is adjusted in such a way that the 
optic axis 54' of the telescope 12 coincides with the optic axis 54 of the 
optoelectronic receiver 10, so that the optical signals reach the optical-signal 
sensitive surface 14 of the optic sensor 16. The adjustment may be performed by 
simple steps, with the aid of a clear sign. Especially a quasi-self-adjustment is 

10 possible by means of a received optical test signal 56, which decisively effects 
the accuracy and control of the adjustment of the optoelectronic receiver 10 and 
guarantees a higher accuracy. After reaching the adjusted position of the holder 
42 it can be fixed with minimal distortion or warping, for example by means of 
laser welding or gluing, to the optical bench 30. 

1 5 Figure 2 shows the essential features of the optoelectronic receiver 1 0 

The same parts as shown in Fig. 1 are provided with the same reference 
symbols and are not described in further detail in relation to Fig. 2. The optical 
bench 30 has a circuit board 57 on its underside, on and in which the electronic 
circuit components 39 are integrated Through-going contacts 59 are provided in 

20 the housing 22, by which an electrical contacting of the connecting conductors 40 
occurs, on the one hand, and of the evaluation electronics 20, on the other hand 




provided with an optical window 60 on the side closest to the optical sensor 16. 
so that a hermetic seal of the optic sensor 16 in the housing 22 results. Joining 
points 62, on which a force-locking connection of the retaining device 24 and the 
housing 22, on the one hand, and the retaining device 24 and the optical bench, 
5 on the other hand, can occur. This force-locking connection can, for example, 
occur by laser welding or gluing processes. Adjustment accuracy of about 0.1 (.im 
with a warping or distortion of < 1 is obtained. 

Fig. 3 shows the module 18 of the optoelectronic device 10 alone. The 
connection of the retaining device 24 with the housing 22 is made at the 

10 connection points 62 is shown in Fig. 3 

Fig. 4 shows finally another embodiment, in which the method of 
contacting of the evaluation electronics 20 with the circuit components 39 is 
different. According to the previous figures the through-going contacts 59 were 
provided in the housing 22. In the embodiments shown in Fig. 4 a so-called 

15 frame connector 64 (lead frame) is provided, by which it is possible to contact the 
evaluation electronics with the additional circuit components 39 This contacting 
frame 64 may integrate certain structural elements by means of known 
manufacturing processes. 

The disclosure in German Patent Application 199 52 363.0 of October 30. 

20 1999 is incorporated here by reference This German Patent Application 
describes the invention described hereinabove and claimed in the claims 
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While the invention has been illustrated and described as embodied in an 
optoelectronic receiver, it is not intended to be limited to the details shown, since 
various modifications and changes may be made without departing in any way 
from the spirit of the present invention 
5 Without further analysis, the foregoing will so fully reveal the gist of the 

present invention that others can, by applying current knowledge, readily adapt it 
for various applications without omitting features that, from the standpoint of prior 
art, fairly constitute essential characteristics of the generic or specific aspects of 
this invention. 

1 0 What is claimed is new and is set forth in the following appended claims. 



